A 28-year-old woman was referred to our tertiary hospital with persistent tenderness and edema of the right lower leg after receiving a stab from a stingray. She had no past medical history and was not on any medication.
Two months before her referral, she had traveled to the Republic of Seychelles. While bathing in the sea, she was stabbed by a stingray in the right lower leg. At that time she was treated with oral antibiotics (cloxacillin) and oral prednisolone. Due to persistent pain, swelling, and discoloration of her calf, she was treated surgically in a regional hospital with local superficial soft tissue excision. Tissue cultures were negative, and microscopic examination showed a foreign body, most likely a piece of the tail of the stingray. The patient experienced persisting pain in her lower leg. Duplex ultrasound examination showed a large (43 9 25 mm) false aneurysm of the posterior tibial artery (PTA). She was referred to our hospital for further treatment.
On physical examination, she had a slightly swollen painful right lower leg with a well-healing surgical wound distally on the dorsolateral side. On palpation, a clear thrill was present over the skin defect. A computed tomography (CT)-angiography of the right lower leg showed a large false aneurysm of the PTA. In addition, an arteriovenous fistula (AVF) had developed between the aneurysm and the posterior tibial vein (Figs. 1, 2 ).
Because this aneurysm had a broad base and an AVF had formed, direct thrombin injection was not preferable due to the presumed higher risk of intravascular thrombosis and distal embolization. We decided to close the base of the false aneurysm with a 3 9 30 mm PTA balloon (Ultra Soft Monorail, Boston Scientific International, Nanterre, France; inflated during\2 min with a pressure of just above 1 atm) inserted through a 5F sheath after antegrade puncture of the common femoral artery (Fig. 3A) . To prevent reflux of thrombin (D-stat Vascular Solutions, Galway, Ireland) into the venous system, a tourniquet was applied. Subsequently, the false aneurysm was punctured under ultrasound and fluoroscopic guidance, and thrombin (*5,000 U; Tissuecol, Baxter) mixed with iodine contrast agent was injected into the aneurysm. This procedure was performed with heparin (3.000 U) infusing over the sheath. Angiography directly after embolization showed an open PTA, minimal opacification of the aneurysm at the arterial site, and no signs of an AVF or intimal injury (Fig. 3B) . The postprocedural duplex ultrasound 1 day later showed no flow in the false aneurysm with normal flow through the PTA. The patient's recovery was uneventful, and was she discharged with no complaints. After 8 months, duplex ultrasound showed a completely thrombosed aneurysm and a decrease in the size of the aneurysm (*24-mm maximum diameter).
Unfortunately the PTA was occluded at the site of the aneurysm. Distally the artery was open with filling by way of collaterals. The patient had no clinical symptoms and unimpaired walking distance.
Discussion
False aneurysms of the tibial arteries are rare, and the pathophysiology is often of traumatic or iatrogenic origin. Causes may be penetrating vessel trauma, orthopaedic procedures, endovascular surgery, and graft anastomosis [1] [2] [3] [4] [5] . Small false aneurysms are often asymptomatic and can sometimes regress completely when thrombosis occurs. However, if they progressively increase in volume, adjacent structures, such as nerves, arteries, and veins, could obtain pinched, thus swelling, pain, and paresthesia [2] .
Treatment for false aneurysms is traditionally performed by open surgical technique consisting of exploration and ligation or arterial repair with vein patch or interposition grafting. Disadvantages are the collateral damage and complications, such as infection, bleeding, and anesthetic complications. Less invasive alternatives are duplex-guided compression, thrombin injection, or an endovascular intervention, such as coiling or stenting [1] . We considered using a small 3.0 mm-diameter covered stent. However, this could entail lifelong use of anticoagulants, greater risk of reintervention, and longer postoperative follow-up. In addition, little is known about the long-term patency of a covered sent in the tibial artery. For those reasons, we decided that stenting was not a preferable option [6, 7] .
Thrombin injection is a safe and quick method; however, in this case we reasoned that the risk of intravascular thrombosis and distal arterial embolization would be greater due to the broad base of the false aneurysm [8] . Therefore, we chose to occlude the base of the aneurysm with a 3.0-mm percutaneous transluminal angioplasty balloon before the thrombin injection, thus minimizing intravascular spill of thrombin. Unfortunately, the PTA eventually occluded. This occlusion, which was not observed at 1 day after the procedural, might have been due to gradual growth and protrusion of the thrombus into the native vessel. 
Conclusion
Thrombin injection is a good alternative to open surgery for treating false aneurysms of the crural arteries in selected cases and has its own specific (dis)advantages. Fig. 3 A Preprocedural; showing the PTA and the aneurysm. B Postprocedural; the catheter is still in the PTA, overlapping the base of the false aneurysm and the AVF. The needle, intended for thrombin injections, is still in the aneurysm. Notice the minimal opacification of the aneurysm and the open artery
